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The southern Raft River Valley near Bridge, Idaho was designated : RAFT FORMATION
the Frazier Known Geothermal Resource Area (Frazier KGRA) in 1971 by
the U.S. Geological Survey (Godwin and others, 1971), based on two
shallow wells—-locally known as the Bridge and Crank wells--that flow
boiling water. A geochemical and geologic reconnaissance of selected
T thermal waters in Idaho was made by the U.S. Geological Survey (USGS) o
in 1972 (Young and Mitchell, 1973). Geochemical thermometry of water .
from the Bridge and Crank wells indicated a reservoir temperature of
about 150°C (300°F). In the summer of 1973 an audio frequencCy magne-
totelluric sdrvey in the Raft River Valley by the USGS identified a
significant resistivity anomaly near Bridge.
The occurrence of boiling water in the Raft River Valley prompted
the Raft River Rural Electric Cooperative, in 1971, to begin prelimi-
nary geologic investigations applicable to the development of a geo-
thermal electric gemerating facility in the valley. The U.S. Energy
. Research and Development Administration (ERDA) became interested in Gravel composed of pebbles and cobbles of Tertiary lava of Salt
the Raft River Valley in 1973 as a result of proposals by the Raft Lake Formation (Tsj), tuff and quartzite. Sand matrix of quartz -
River Rural Flectric Cooperative. Preliminary engineering and feasi- and tuff grains
T bility studies were then begun by the Idaho National Engineering Lab- -
oratory (INEL) in the Raft River 1wy as a potential site for an
experimental binary-fluid geothermal power plant.
__— In response to Senate Subcommittee Hearings in Idaho Falls, Idaho X S
on Geothermal Power in the Northwest during August of 1973, the USGS, :g
in cooperation with ERDA, began an integrated geological, geophysical, bres
and hydrological exploration program in southern Idahoe. This program, o
underway by September 1973, was designed to provide a seientific frame- =
500 work for the evaluation of a geothermal resource and to test the appli- 1 € e
cability of various geological, geophysical, and hydrological tec hniques T T v == 900
to the study of geothermal resources. S .
To define the geologic setting of the Bridge geothermal anomaly, E
geologic mapping of the Jim Sage Mountains and the Raft River Vallcey e
_ was carried out emphasizing structure, stratigraphy, and distribution =
of hydrothermal alteration (Williams and others, 1974). Cuttings from £ —_—
three nonproductive oil test wells drilled in the valley were also o SALT LAKE FORMATION
studied for initial interpretation of the subsurface geology and geo- £
S physical data. 1‘5
- Geophysical investigations by the USGS to further identify the
boundarics of the geothermal anomaly as well as concealed structures Tuffaceous clay, green calcareous, scattered pebbles of Tsj —
in the Raft River basin were carried out during the summer of 1974.
These studies included electrical resistivity, magnetic and gravity
surveys, and seismic refraction surveys (Williams and others, 1976) . -
J— Initial shallow drilling was begun by the USGS, in cooperation
with ERDA, in the spring of 1974 to measure the temperatures and flows -
of the near surface cold water aquifers. A total of thirty-four auger
holes were drilled to depths of about 100 ft (30 m) (Crosthwaite, 1974),
and a 400 ft (123 m) deep offset to the Bridge hot well was completed.
In August of 1974, the USGS began drilling five core holes (Crosthwaite, : N;ﬁ"OO )
- 1976) in cooperation with the Idaho Department of Water Administration _{omw Surface casing
to depths ranging from 250 ft (76 m) to 1,423 ft (434 m). The purpose € Formiotic t s
of the core drilling was to test geophysical interpretations of the i» Density
subsurface geology and te provide hydrologic and geologic data on the = Porosity Coliper
shallow part of the geothermal system. onic Gommo— 5
S
S 1000 The first Raft River Geothermal Exploratory borehole (RRGE #1) 1 A1 €1 j:: 1 Siltstone--Sandy grading downward to sandstone with silt interbeds. 1000 —
site was picked by Aerojet Nuclear Company (ANC) and the USGS late by o Silt is tan, tuffaceous, slightly to noncalcareous. Sand is gray -
in 1974. A site was chosen so that deep drilling would intersect the <§ green, tuffaceous, slightly calcareous. Scattered pebbles of Tsj,
Bridge fault at or near the base of the Salt Lake Formation and ini- < tuff, and quartzite. 'Minor pyrite and biotite flakes
tially confirm the existence of hot water in quantities suitable for <
commercial power applications. Drilling of RRGE #1 began on January &
—_— 5, 1975. On February 1, spontaneous flow began during routine geophy- E
sical logging at 4,632 ft (1,412 m). Production casing was installed C =
to 3,720 ft (1,134 m) and drilling continued in order to obtain geologic 140 '160 4:
information on the basement complex below the valley fill. The well 2
was completed to a depth of 4,989 ft (1,521 m) on April 1, 1975. RRGE ;}
#1 produces approximately 600 gal/min (28 L/sec) artesian flow with a e
— bottom hole temperature of 295°F (146°C). The lithologic and geophy- <
sical logs of RRGE #1 are now available as USGS open-file report 77- ) g —
mise . /’r* Gravel and sand of Tsj, tuff, and quartzite. Clayey calcareous
i matrix with calcite and biotite flakes
The second Raft River Geothermal Exploratory borehole (RRGE #2) 4
site was picked by INFL and the USGS after consideration of several g
— possible sites. The site was chosen so that drilling would intersect e
. the Bridge fault within the basement complex at approximately 6,000 ft JJ ==
(1,830 m). This would allow an accurate determination of the role the t —
Bridge fault plays in the geothermal system. s
S
Drilling of RRGE #2 by Reynolds Electrical and Engineering Co., ’
— Inc., began on April 26, 1975, using drilling mud to 900 ft (274 m) é\
where 20-inch surface casing was installed. Drilling continued to S —
4,227 ft (1,288 m) using drilling mud, with cores taken at 3,054 ft “
(931 m), 3,702 ft (1,128 m), and 4,199 ft (1,280 m). Cuttings and {:
bottom hole temperature at 4,227 ft (1,288 m) brought about the deci- wy
sion to set production casing. The production casing was installed {

1500 and drilling continued using water as the drilling fluid. A silica € 4 1 = ul 1“Eﬁ;‘;::::gsclﬂgéa:izédandb;limd, gr;y to sr?y green, calcareous, 1500
cap rock was penetrated at 4,340 ft (1,323 m) and the well began to 5 Cnatonl seblhs bt tie e’do ﬂi, tuff, and quartzite. —==
flow boiling water at approximately 400 gal/min (25 L/sec). Drilling _ e PyTike, Biotite, 'calc te
was halted and a core taken in the reservoir rock at 4,352 ft (1,326 1
m). Drilling was resumed and continued through the production zone s
and into the Precambrian basement rock to a total depth of 5,988 ft &

R (1,825 m). A core was attempted in the Elba quartzite, at 4,788 ft {L
(1,459 m), with no recovery due to the lack of fractures in the for- 2 —
500 mation. On June 26, 1975 geophysical logging and flow testing began :7
— on RRGE #2. As a result of testing during the summer months of 1975, s 500
it was decided that the Bridge fault had not been encountered and that f -
the well should be deepened approximately 500 ft (152 m) in search of b
— the Bridge fault. Drilling resumed on March 4, 1976 with a new total 3
depth of 6,543 ft (1,994 m) being reached on March 11, 1976. A core by —
was taken to confirm that the well bottomed in Precambrian quartz f} )
monzonite. Geophysical logging and flow testing as well as cuttings £
indicate that no major active or open fault zone was crossed in RRGE f Sn::&a::ozizzel, primarily quartzite, minor Tsj and tuff. Pyrite
#2. - dX
— ‘5-; T
DATA SUMMARY { —_
J
. Drilling period: April 26, 1975-March 11, 1976 :j
Total depth: 6,543 ft 1,994 m 5
Artesian flow: 780 gal/min 49 L/sec ¢
™ Max. Temp.: 298°F 148°C %
Production zone: 4,227-4,760 ft 1,288-1,451 m P .
Production casing: 4,227 ft 1,288 m s? ?
¢
TOP OF FORMATION g
{ —_

ggg!l— Tertiary-Salt Lake 600 ft 182 m — —4 1 ff 4 2000

Precambrian-Upper Narrows Schist 4,660 ft 1,420 m 2,
Precambrian-Elba Quartzite 4,760 ft 1,451 m 2 Ts——
Precambrian-Quartz monzonite 4,984 ft 1,519 m 4: Silt and sand, gray, tuffaceous, calcareous. Scattered pebbles
g of Tsj, tuff, quartzite, and limestone. Pyrite and calcite.
CORE s Magnetite below 2,120 ft
— : s :
Core #1 3,054-3,070 ft (931-936 m) Salt Lake Formation ;% -
Siltstone, light- and dark-green banding, tuffaceous, cal- }
carcous cement, small pebbles of limestone, bedding dip 30° <}
becomes sandy downward to pure tuffaceous sand below 3,057 _z
ft (932 m). At 3,062 ft (934 m) fault with 40° dip, many }
— 60°-90° fractures below fault and abundant pyritc. Another 3 L
fault with 75° dip at 3,069 ft (935 m). :3
Core #2 3,702-3,716 ft (1,128-1,132 m) Salt Lake Formation 5}
3 ft (1 m) Sandstone, fine to medium quartz grains, calcar- 3
eous cement, finely disseminated pyrite, bedding dip 45°. i
— = 3 ft (1 m) Siltstone, tuffaceous, light green to white, z .
slightly calcarcous, many small high-angle faults, carbona- % —_—
ceous material on bedding surfaces. e
8 ft (2 m) Sandstone and siltstone interbedded, tuffaceous, 2
calcareous, bedding dip 45°, scattecred limestone pebbles up ) o
=
_ s 3 o du disoeter. Y « Siltstone, gray green, tuffaceous, siliceous. Minor pyrite, calcite,
b o and biotite —_
Core #3 4,199-4,209 ft (1,280-1,283 m) Salt Lake Formation &£ £
Interbedded calcareous fine-grained quartz sandstone and 3 =
tuf faceous siltstone. Bedding dip 35° with carbonaceous s
material on some bedding surfaces. 160 80 4
000 Core #4 4,352-4,358 ft (1,326-1,328 m) Salt Lake Formation - = —+ —+ # | — 2500
Calcareous tuff, gray, highly fractured, core has crystalline < >
appearance. 5 3
% E
Core #5 4,788-4,789 ft (1,459.5-1,460 m) Elba Quartzite e o
Attempted core in Elba quartzite; no recovery. Cuttings 95 3 é
— percent white quartzite, 5 percent white mica probably from = 5 _
bedding surfaces, minor pyrite. ff
L—' —_—
Core #6 6,539-6,543 ft (1,993-1,994 m) Quartz Monzonite i;
Gneissic quartz monzonite, 50 percent feldspars, 30 percent ;
quartz, 20 percent chlorite, magnetite abundant. Core very <3
- dense with no sign of fractures. < .
GEOPHYSICAL LOGS &
g
~_ Logged Interval g
Log Date Run feet meters \%
Caliper 5-21-75  two 850-4,224 259-1,287 { o
Compensated Neutron- 2
Formation Density 5-13-75 one 870-4,227 265-1,288 p
Compensated Neutron- K
Formation Density 6-27-75 two  4,220-6,003 1,286-1,830 2
— Compensated Sonic 5-12-75  ome 870-4,228 265-1,288 X
Compensated Sonic 6-27-75 two  4,219-5,997 1,286-1,828 = o
Temperature 5-12-75 one 780-4,228 238-1,288 g
_ Temperature 6-27-75 two 4,220-6,004 1,286-1,830 f% Silt, sand, and gravel interbedded, green, calcareous, tuffaceous.
Dual Induction-Laterolog 6-27-75 one 4,215-5,998 1,284-1,828 % Gravel is Tsj, tuff, quartzite, and limestone. Minor pyrite -
£ — e
3000 4 1 1 1 000000800 3000
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EXPLANATION (; ?¥T‘$;;"?
5 S o
Quaternary--Raft Formation: Massive beds of light-colored clay and 1 ggg:SﬁSﬁ}?ﬁff
silt and thin-bedded calcareous quartzose silt and sand that is & © C
—_ crossbedded locally. Conglomerate or gravel occurs at the base : ; P
of the formation in many places (Trimble and Carr, 1976). The \ j Ciim s i
Raft Formation in the Raft River Basin is primarily gravel con- » oRpo0 a0
taining clasts of Tertiary volcanic rock, Paleozoic limestone, ;vai;?LY
and Precambrian quartzite derived from the surrounding mountains. | L =S e
These gravels are interbedded with light-colored calcareous silts v
— and sands. The Raft Formation-Salt Lake Formation contact in the
well is an arbitrary contact based on downward decrease in over- 7 ’ o
all gravel content. B - o o
Tertiary--Salt Lake Formation: Gray to light-green thin-bedded to ¢ —V— - -
1000 massive, tuffaceous siltstone and sandstone with minor beds of R g e
e conglomerate. In the western part of the Raft River Basin the neHE et 1000
- Salt Lake Formation is divided by a volcanic member at Jim Sage « Al Sl -
Mountain into upper and lower members (Williams and others, s BBXBBSBb o
1976) . Qviff5§¥
Upper member (Tsu) is gray to light-green tuffaceous siltstone and 3 s—-V-— -
sandstone, and minor buff to gray conglomerate. ) Y S =
Volcanic member at Jim Sage Mountain (Tsj) comsists of rhyolite flows _ ) ;V;Y;;f;j
S separated in many places by a vitrophyre breccia. The flows are & 9393<1i°° .
black glassy and red-brown porphyritic-aphanitic cal~-alkali rhyo- < BV
lite containing phenocrysts of oligoclase-andesine and pigeonite. < e
The vitrophyre breccia consists of black glass clasts a few cm to 5 Tt
2 m in diameter in a yellow and orange matrix of hydrated glass T I
Neutron ¢ >
3500 (Williams and others, 1976). Porosity 4 S R N R
— Lower member (Tsl) is gray and white thin-bedded to massive tuffa- - —+ — —ﬁ, ﬁgm°ﬁf“ -+ —_— LTt Siltstone, tan, calcareous 3500
ceous sandstone with light-green interbeds of claystone and silt- s ;g:"”’;,y _______ -
stone and minor conglomerate. = oo T
Precambrian--Upper Narrows Schist: Dark-brown to gray, fine- to { - s —n—-
medium-grained biotite schist and fine-grained gneiss that con- e
tains quartz or quartz-feldspar lemses (Comptomn, 1972). )
— Precambrian--Elba Quartzite: White, tan or locally pale green quartz- B R - _
- ite with muscovite-quartz schist between some beds (Compton, 1972). » green, tuffaceous, pyrite, minor Tsj, and quartzite pebbles .
Precambrian--Quartz Monzonite: Gneissic, light to dark greenish-gray <2
with a trace of pyrite and magnetite. 1
<@
Formational contacts and lithologic changes within the Salt Lake R
— Formation are based solely on the.well cuttings and may not correspond : Sandstone, fime to medium grained, clear to frosted, subrounded to .
exac?ly to changes in the geophysical logs. Cuttings and core were . well rounded, minor tuffaceous siltstone beds and scattered peb-
examined and described at the well site by H. R. Covington during 3 bles of Tsj, tuff, and quartzite. Pyrite
drilling and lithologic breaks assigned without the benefit of geophy- <
sical logs. Sample depth control was maintained, through the use of a ﬁ _
carbide lag, by Rocky Mountain Geo-Engineering Company. Geophysical i Coliper
- logging was carried out by Schlumberger Well Services and Birdwell f> L
Division of Seismograph Service Corporation. Calibration of individual i
logs change from run to run and were adjusted to a single calibration
for this publication. The Caliper log below 4,224 ft (1,287 m) was Siltstone, alternating tan and light-green. Calcareous, and tuffaceous
taken from the Compensated Sonic log since no good Caliper logs were with pyrite and siliceous zone from 3,920-3,980 ft
provided. Interruptions in the geophysical log data indicate depth
- intervals for which there is no commercially run geophysical logs or .
no geophysical logs provided. Sonic—
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This illustration is preliminary and has not
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